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Introduction
The idea of a providing every individual (citizen, worker etc.) with a Minimum Guaranteed Income (MGI) or Basic Income (BI) goes very far back in the history of economic, political and philosophical thought. 2 We focus here on policies that are mainly universalistic (i.e. not strictly tied to specific occupational or economic or demographic conditions) although they might be means-tested. The motivations for the introduction of MGI policies can be classified under three types: redistribution, efficiency and cost-effectiveness.
Redistribution. Most proponents give to MGI the interpretation of a "social dividend", i.e. an income due to some basic common property like natural resources, the electro-magnetic spectrum, or -in more abstract terms -"social capital", "social networks", "social surplus" etc . What is involved in this view is therefore not simply a policy to help the poor (although this might also be an important motivation) but rather the implementation of a fundamental criterion of justice. If one sees private
property not as a fundamental right but rather as an efficient alternative to the "free access" regime for managing the "global common", it follows that all the original owners of the common should receive a share of the total revenue in return for the rights to freely access the common property . Efficiency. A first efficiency argument can be attributed to J. Meade, who argued in favour of a "Citizen's Income" as an integral part of a full-employment policy: assuming that full employment without inflation could only be achieved with a sufficiently low real wage, an alternative source of income (i.e. the citizen's income) would guarantee an equitable and efficient distribution. 4 A second argument is related to the concept of dynamic efficiency. In a dynamic perspective, the traditional efficiency-equality trade-off might be turned upside down. Comparative analyses of developing economies suggest that an egalitarian distribution of endowments might contribute to allocation efficiency. The lesson can be relevant also for modern economies. Typically credit markets are very limited in providing funds for investments in human capital. Many individuals might be trapped in a condition in which -so to speak -they are too poor to be efficient. 5 A public transfer such as MGI might alleviate the problem, allowing the individual to engage in more efficient choices. Obviously the same goal might be pursued with a different redistribution policy, but something like MGI has the appeal of a simple, transparent and permanent solution. A third and different argument, still related to 2 See for example VanParijs (1995) . 3 The idea can be traced back to Thomas Paine's Agrarian Justice. A form of basic income explicitly motivated on theses argument is actually implemented in Alaska.
4 Meade (1995) . 5 On these issues see for example Bardhan et al. (1998). efficiency, points at the opportunity of separating the income support issues from those related to industrial policies. If productive efficiency required a high degree of labour mobility and flexibility, policies inspired by MGI would help alleviating the costs imposed on households.
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Cost-effectiveness. Actual social policies tend to be a (sometimes chaotic) composition of interventions originated at different dates and with different motivations, criteria, limitations etc.
Universalistic policies like MGI might attain comparable goals at a lower cost and with more transparency.
The study illustrated in this paper focuses on European countries. A 1992 European Union recommendation suggests that European governments should introduce some universal basic income support mechanisms. In a limited and conditional version, some form of basic income support is now implemented in most European countries, acting through the fiscal system or the pension system or transfers related to children or subsidies to education. The dimensions of these interventions, however, are overall limited and still rather selective in character. All the policies actually implemented show a large variation in terms of eligibility, equivalence scales, household definition, monitoring, supplementary measures, duties on the part of recipients etc. The idea of a basic income support close to a universal coverage of the citizens and of an amount sufficient to permanently alleviate a significant portion of the poverty is far from being accepted and implemented. Critical arguments with respect to MGI have been mainly motivated by the assumption that it would introduce strong disincentives to work and require two heavy taxes in order to finance it.
The purpose of this study is analyzing the behavioural, welfare and fiscal implications of the hypothetical implementation in European countries of tax-transfer reforms embodying some version of a basic income policy.
As a main tool for the evaluation we develop a microeconometric model of household labour supply.
We estimate the model and simulate the effects of the reforms for four European countries representative of different economies and current welfare policy regimes: Denmark, Italy, Portugal and United Kingdom 7 . The parameter of the reforms are iteratively adjusted in the simulation so that the total net tax revenue collected is the same as the current one.
6 This last argument seems to inspire the so-called Flexicurity approach to social and labour market policies, originated in Denmark and other Scandinavian countries and often referred to in various recent documents by the European Commission. 7 The project mentioned in footnote 1 envisages the extension of the exercise to all the European countries covered by EUROMOD.
For each country we then rank, according to various criteria, the alternative types and versions of taxtransfer reforms. This can be interpreted as an exercise in empirical optimal taxation, close to what is done in Immervoll et al. (2007) . Differently from Immervoll et al. (2007) , however, we do not apply optimal taxation results derived from theoretical assumptions. Instead, we solve the optimal taxation problem computationally by iteratively running the microeconometric model under the constraint of constant total net tax revenue. Under this methodological aspect, the exercise is close to Aaberge and Colombino (2008) .
The structure and the empirical specification of the model are presented in Section 2. Section 3 presents the estimates. Section 4 explains the simulation method. Section 5 defines the alternative policies and the evaluation criteria and illustrates the main results of the simulations. Section 6 contains the final remarks.
The model

General framework
The basic framework is similar to the one adopted, among others, by van Soest (1995), Aaberge et al. (1995 Aaberge et al. ( , 1999 Aaberge et al. ( , 2004 Aaberge et al. ( , 2006 , Duncan and Giles (1996) , i.e. the Random Utility model. 8 We will consider households with two decision-makers (i.e. couples) of age comprised between 18 and 55. Of course there might be other people in the household, but their behaviour is taken as exogenous.
Household n is assumed to maximize a utility function ( , , ) The first two constraints say that the hours of work i h are chosen within a discrete set of values Ω including also 0 hours (i.e. non-participation). This discrete set of h values can be interpreted as the actual choice set (maybe determined by institutional constraints) or as approximations to the true (possibly continuous) choice set.
8 Surveys of various approaches to modelling labour supply for tax reform simulation are provided by Blundell and MaCurdy (1999) , Creedy and Kalb (2005) , Bourguignon and Spadaro (2006) and Meghir and Phillips (2008) 9 The tax-transfer rule is applied to yearly incomes, which are obtained by multiplying the average weekly incomes by 52.
The third constraint says that net income C is the result of a tax-transfer rule R applied to gross incomes.
We write the utility function as the sum of a systematic part and a random component:
(1) ( , , ) ( , , ; , ) ( ( , , ), , ; , )
where n Z is a vector of household characteristics ϑ is a vector of parameters to be estimated and ε is a random variable capturing the effect of unobserved (by the econometrician) variables upon the evaluation of ( , , )
Under the assumption that ε is i.i.d. extreme value, it is well known 10 that the probability that a given household chooses
,
Empirical specification of preferences
We choose a quadratic specification since it is linear-in-parameters and it represents a good compromise between flexibility and ease of estimation:
where T denotes total available time.
10 See for example Ben -Akiva and Lerman (1985) . 11 The quadratic specification does not allow to impose quasi-concavity of the utility function. The issue of quasiconcavity of the utility function (or convexity of the preferences) is analysed in relation to the estimation of standard continuous labour supply functions by MaCurdy et al. 1990 : in that context the quasi-concavity, besides being a local necessary condition for a maximum of the utility function, turns out to be a necessary conditions for the consistency of the estimates (and also for the computational feasibility of maximum likelihood estimation). In the context of random utility models with discrete opportunity sets, however, quasi-concavity is not necessary anymore. Van Soest (1995) proposes a test for quasi-concavity: the test is however limited to the systematic part of the utility function.
Some of the above parameters s θ are made dependent on household or individual characteristics:
Age of the wife #Children #Children under 6 (#Children 6-10) (4) Age of the husband #Children #Children under 6 (#Children 6-10)
en #Children under 6 (#Children 6-10).
Empirical specification of the opportunity sets
We assume that each partner can choose between 10 values (from 1 to 80) of weekly hours of work.
Each value is randomly drawn from one of the following ten intervals: 1-8, 9-16, 17-24, 25-32, 33-40, 41-48, 49-56, 57-64, 65-72, 73-80. 12 Moreover they can also choose to be out-of-work, either as nonparticipants or as unemployed (looking for a job). Therefore each household chooses among 144
alternatives. In order to compute net household income C for each one of the household jobs contained in Ω × Ω , we use the EUROMOD Microsimulation model. 
    
12 An alternative procedure consists in sampling the values of h from a pre-specified distribution. The same distribution would then be used as a weighting factor when estimating and simulating the model. See for example Colombino (1998) for an explanation and application of this more complex procedure. A comparison and evaluation of different procedures to specify the choice set is provided by Aaberge, Colombino and Wennemo (2006) . The procedure adopted in this work was chosen because of its simplicity, especially in view of making the model easily replicable, modifiable and accessible to a large audience (for as example the EUROMOD users) 13 An overview of the EUROMOD project is provided by Bourguignon et al. (2000) .
14 The wage equations are available from the authors upon request.
It can be shown that the dummies can be interpreted as reflecting quantity constraints on the labour market and different availability of opportunities (as in Aaberge et al., 1995 Aaberge et al., , 1999 , or specific utility of different types of jobs (as in van Soest, 1995), or both.
We then rewrite the choice probabilities as follows: 
where the s γ are parameters to be estimated and where Z n denotes the vector of characteristics (Age of the partners, Number and Age of the children) of household n.
If ( , )
n n f m is the observed choice for the n-th household, the ML estimate of ϑ is 1 (7) arg max ln ( , ; )
Estimates
For the estimation and simulation exercise presented in this paper we use datasets from four countries: -Both partners are aged 20 -55.
Expression (6) can be used with country-specific samples to compute the Likelihood function to be maximized in order to obtain country-specific estimates of the parameters θ and γ. We also follow a different route, consisting of pooling the four country-specific samples into a unique sample and then using expression (6) enriched by allowing 0 (4)) and all the γs (expression (6)) to vary between countries. Microeconometric models of labour supply are typically estimated on one country-specific cross section sample: as a consequence, all the households face the same tax rule.
On the contrary, with the procedure using the pooled sample, the households face different tax rules.
This should provide a sharper identification of the preference parameters.
The estimates based on the pooled sample (which contains 5330 observations) are reported in Table   1 . 19 The results are overall satisfactory in terms of statistical significance and economic interpretation.
Some of the parameters are allowed to change between countries. When this is the case, the first column of estimates reports the parameter value specific for Italy while the other columns report the difference of the country-specific parameter (respectively for Denmark, Portugal or United Kingdom) with respect to the Italy-specific parameter. Otherwise, the first column reports the estimates of the parameters assumed as common among the countries.
15 European Community Household Panel Survey.
16 Survey of Household Income and Wealth (Bank of Italy).
17 Family Resources Survey (Department of Work and Pensions). 18 The sample election criteria adopted are rather common in the literature on behavioural evaluation of tax reforms. The choices of people under 20 or over 55 are not going to be significantly affected by the policies we simulate. On the other hand, the singles and the self-employed are certainly affected, although it remains to be seen whether their responses are significantly different from the couples included in our sample. The inclusion of singles and self-employed is part of a current development of our project.
The marginal utility of income and the marginal utility of wife's and husband's leisure appear to be positive and decreasing (although the parametric form chosen for the utility function does not impose a priori quasi-concavity of the utility function: therefore it is possible that quasi-concavity is violated for some configuration of variables' values).
Wife's and husband's leisure times appear to be complements, in the sense that more leisure of one of them has a positive effect on the marginal utility of leisure of the other one. In the same sense, income is a complement with respect to husband's leisure while it is a substitute with respect to wife's leisure.
The parameters γs reflects differences between the countries with respect to the availability of the various opportunities and with respect to specific utility gains or losses (besides those due to income and leisure) attached to them. In fact there appear to be large differences between the countries in the estimated values of these parameters. *** = significance < 1% ** = significance < 5% * = significance < 10%
For the meaning of the coefficient symbols see respectively eq. 3, 4, and 6
Simulation method
The estimated model is used to simulate the effects of alternative tax-transfer rules, and more specifically of alternative basic income policies. Let us suppose we are interested in some alternative tax-transfer rule. Let ( , ; ) n ML A P f m ϑ be the corresponding choice probability of ( , ) f m computed on the basis of the estimated ML ϑ and of the new tax-transfer rule. Suppose we are interested in simulating the expected value of some function ( , ) n f m ϕ : it might be the net available income under the new rule, or hours worked etc. Then we compute the expected value of that variable after the policy is implemented as follows:
One of the criteria we use in order to evaluate and compare different tax-benefit rule is social welfare.
It is computed as a Social Welfare function that takes as arguments the individual welfare level attained by the households under the tax-transfer rule. Let µ be the average (across households) of individual welfare and I be the Gini-index of the distribution of individual welfare. Then social welfare is measured by µ(1 -I). 20 We present two versions. The first one uses the expected maximum utility attained by the household as the measure of individual welfare, i.e. 
where Z is the vector of the sample average of the household characteristics. We use a common value of characteristics in order to insure comparability of individual welfare measures.
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The second version more simply adopts the expected attained net available income (computed according to expression (8)) as a measure of individual household welfare.
The tax-transfer policies
We list and explain hereafter the ten hypothetical reforms of the tax-transfer system. During the simulation, the new tax-transfer rules completely replace the current rules. Due to data limitations, we are unable to allocate unearned incomes to the individuals members of the household; therefore we are forced to apply the simulated tax-transfer rules to total household income (joint taxation).
Flat Tax (FT)
This one has been simulated mainly as a reference case. The rule is:
Net income = (1-t)*(Gross income) + current benefits where t is a constant marginal tax rate. We simulate a version with, and a version without, the current benefits.
The marginal tax rate t is endogenously determined by the simulation algorithm so that the net tax revenue is equal to the one collected under the current system.
Negative Income Tax + Flat Tax (NIT + FT)
This is a pure basic version of the widely discussed proposal originally and independently conceived by M. 24 See for example Tobin et al. (1967) . 25 Commissione di Indagine sulla Poverta' (1985). 
Work Fare + Flat Tax (WF + FT).
This is similar to the NIT + FT, but the transfer to households with Gross Income < G is given only if either the husband or the wife (or both) work at least an average of H weekly hours. 26 In the simulation illustrated hereafter we set H = 20. This system is essentially very close to some reforms recently introduce in the US and the UK and currently discussed also in continental Europe (Earnings Tax Credit, In-Work Benefits etc.).
Participation Basic Income + Flat Tax (PBI + FT).
This is discussed among others by A. B. Atkinson (1996 Atkinson ( , 1998 . Under this rule, every household receives a transfer equal to G (computed as above) irrespective of the Gross Income, provided either partner is working (any number of hours). Gross income is then taxed according to FT:
Universal Basic Income + Flat Tax (UBI + FT).
This is the basic version of the system discussed for example by Van Parijs (1995) . Under this rule, every household receives a transfer equal to G (computed as above) irrespective of the Gross Income.
Gross income is then taxed according to FT:
The marginal tax rate is endogenously determined by the simulation algorithm so that the net tax revenue is equal to the one collected under the current system.
26 See for example Fortin et al. (1993) .
Progressive Tax (PT).
As well as for FT, this is considered mainly as a reference case. The rule is:
Net income = (Gross income) (1-τ) + current benefits where τ is a constant, and can be interpreted as an index of progressivity. We simulate a version with, and a version without, the current benefits. The parameter τ is endogenously determined by the simulation algorithm so that the net tax revenue is equal to the one collected under the current system.
Negative Income Tax + Progressive Tax (NIT + PT).
As with NIT + FT, but we use PT instead of FT.
Work Fare + Progressive Tax (WF + PT).
As with WF + FT, but we use PT instead FT.
Participation Basic Income + Progressive Tax (PBI + PT).
As with PBI + FT, but we use PT instead of FT.
Universal Basic Income + Progressive Tax (UBI + PT)
As with UBI + FT, but we use PT instead of FT.
Notice that only UBI and PBI adopt the idea of a not means-tested transfer, which is characteristic of the basic income or citizen income philosophy. NIT and WF are means-tested variants, which are anyway interesting to analyze, possibly as intermediate steps or as compromises that are easier to support politically or financially. FT is presented as benchmark.
The main results of the simulations are presented in Table 2 -10. They are based on the estimates obtained with the pooled sample (the simulation obtained with the country-specific samples produce very similar results and are available from the authors upon request). For each reform, Tables 2 -10 report the following variables for Denmark, Italy, Portugal and United Kingdom:
Mean(U) = average household expected maximum utility level (i.e. the sample average of expression (9)).
Mean(U) can be interpreted as a measure of efficiency (in terms of utility) of the reform.
Gini(U) = Gini index of the distribution of U. This is clearly a measure of inequality of the reform (again in terms of utility)
Mean(C) = average household net disposable income. This is also a measure of efficiency, but just in terms of available income. Four each country and each criterion, we "grade" a reform:
Gini(C)
with an "A" if it is the best one in that country according to that criterion;
with a "B" if it is the second best in that country according to that criterion;
with a "C" if it fares better than the current tax-transfer system in that country according to that criterion. Table 2 shows the grades defined above for all the policies and all the countries. Overall, the most successful reforms are PBI and UBI, in particular in their progressive versions. PBI+PT and UBI+PT get 12 "A", 8 "B" and 75 "C". On the other hand, PBI+FT and UBI+FT get 3 "A", 11 "B" and 67 "C". Therefore there seem to be a clear indication of the superiority of non means-tested policies. A partial exception is represented by NIT in Italy, where it shows a performance almost comparable to that attained by PBI and UBI.
A second indication is that progressive systems seem to perform somewhat better than flat systems.
We already noted that the progressive versions of PBI and UBI overall get higher grades than their non progressive versions. But this is true also of NIT. The way through which the progressive systems attain a better performance can be identified by looking into the more detailed results reported in Tables 5 -12 . In most cases, the progressive version of a rule is able to generate a higher net available income (C) with respect to the flat version. This is due to the interaction between the pattern of labour supply elasticity and the structure of the tax rule. Progressive rules apply higher marginal tax rates on higher incomes and lower marginal tax rates on lower incomes (as compared to the flat rules). Members of households with higher income tend to show a lower elasticity of labour supply (w.r.t. wage). Therefore the progressive rules seem to exploit more efficiently the elasticity profile and induce the generation of a higher level of income. 27 As said before, so far we have been forced to simulate the reforms as joint taxation system due to data limitations. The better relative performance of progressive rules would probably emerge to a larger extent, were we able to simulate individual taxation system: this is likely to be the case since joint taxation penalizes the wife's labour supply decisions, while on the other hand the wife's labour supply elasticity is typically relatively high and would be better matched by an individual tax rule.
28 27 More detailed evidence on the pattern of labour supply elasticity is provided by Aaberge, Colombino and Wennemo (2002) for Italy and by Aaberge and Colombino (2008) for Norway. This last paper computes an optimal tax rule that turn out to require lower (higher) tax rates on lower (higher) incomes as compared to the current rule. A maybe superficial interpretation of the first results reported by Mirlees has contributed to the widespread idea that the optimal tax rule is close to a flat one, and possibly even regressive. More recently this idea has been questioned both on theoretical and empirical basis. See Aaberge and Colombino (2006) , Tuomala (1990 Tuomala ( , 2008 , Røed, K. and S. Strøm (2002) , Keene et al. (2006) . It must be added that these analyses adopt a pure welfaristic criterion, i.e. maximization of social welfare function. There are other dimensions (administrative simplicity, compliance etc.) along which the flat rules might have important advantages (see Keen et al. 2006) . 28 The data limitations that so far have not allowed to simulate individual tax rules will be overcome in a future development of the project.
A third conclusion suggested by Table 2 is that for each country there are many reforms that would improve things according to at least one of the criteria. Italy appears to be the country the most amenable to a reform, in the sense that any type of basic income reform (in some version) would improve upon the current status. In this perspective, United Kingdom is somehow second after Italy,
Portugal is third and last comes Denmark. Otherwise said, Denmark has, in relative terms, a very successful policy on income support and it is therefore difficult to improve upon it.
The above picture can change substantially if, besides the welfaristic criteria of Table 2 , we also account for other criteria that might be relevant from the perspective of political sustainability. For example it might be argued that policy requiring "too high" top marginal tax rates could not be realistically considered. Table 3 excludes from the rankings the reforms that imply a top marginal tax rate higher than 55%. We choose this figure as a hypothetical politically feasible upper limit because it is close to the top marginal tax rate applied to personal incomes in European countries; in 2000, the four highest top effective marginal tax rates applied in Europe are 60.0% (Netherlands), 55.4%
(Sweden), 54.3% Denmark and 53.8% (Germany).
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Other constraints to reform design and implementation might come from the implications on the choices or the conditions of specific segments of the population. For example the female participation rate is a matter of concern in the European political-economic debate. In Table 4 we further exclude from the grading the policies implying a reduction of female participation rate. Economic systems with low female participation rates tend instead to face a high price in terms of tax burden and supply disincentives.
29 OECD tax database (http://www.oecd.org/ctp/taxdatabase).
Conclusions
We have developed a microeconometric model of household labour supply, which allows to simulate the effects of complex reforms of the tax-transfer rules. We have estimated the model for four
European countries (Denmark, Italy, Portugal and United Kingdom). We have then simulated the effects of introducing various alternative types of MGI policies keeping total net tax revenue constant.
We report many indexes and criteria according to which the performances of the alternative policies can be ranked. As long as the evaluation is based on welfaristic criteria (i.e. a social welfare function or the number of utility-based winners), three general suggestions emerge rather clearly:
i) the non means-tested policies tend to show a better performance;
ii) the progressive tax rules seem able to exploit more efficiently the pattern of behavioural responses;
iii) there is very large policy space in every country for improving upon the current status.
When other criteria, possibly coming from political feasibility arguments, are also taken into account, clearly the size of the feasible policies is reduced. If for example we set an upper limit of 55% to the top marginal tax rate and drop the policies that imply a reduction in female participation rate, the country-specific results tend to diverge. On the one hand, countries (like Denmark) with a high female participation rate seem still able to support universalistic and generous basic income systems as optimal policies. On the other hand, in countries (like Italy) with a low female participation rate, the price of supporting pure universalistic policies seems too high and policies like NIT or WF emerge as more appropriate. 
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a=1.00 C C a=0.75 Table 4 . Summary evaluation of alternative basic income policies, excluding policies implying a top marginal tax rate > 55% and policies implying a reduction in female participation rate. 
